Abstract. The paper presents the problem of the presence of externalities in agriculture, and their impact on the provision of public goods by agriculture. The work is theoretical so for its realization mainly Polish and foreign literature was used. It also presents action to regulate the level of external eff ects (positive and negative) on the formation of agri-environmental public goods -agri-environmental program under RDP 2007-2013. The views presented were used to ask the questions which can be the basis for further considerations related to a more in-depth analysis of the problems of the complex socio-environmental and economic problems.
INTRODUCTION
Human activity is related to using the natural environment. Its utilisation can bring both positive and negative results. While a positive result is preferred both from the point of view of the human and environment, the negative results bring many controversies. As Manteuffel Szoege notices each economic activity (and in particular production) contaminates the environment. He diff erentiates two reasons for occurrence of such type of phenomena. Firstly, each material product fi nally becomes waste, after fi nishing the period of its utilization. Moreover, production waste and emissions of pollutions accompanying a product lifecycle almost always occur, namely by-products, undesired material products, whose generation is unavoidable while producing and distributing a given good (Manteufell-Szoege, 2011) . Environmental pollution can also be observed in the agricultural sector. This is a fi eld of national economy, which is precisely based on using natural resources, in particular -soil. However, we should remember about the basic (social) purpose of the agricultural activitysupplying people with food.
As Gołębiewska notices production of food products (materials) is a basic function, which agriculture is required to fulfi l. The author also presents other food products off ered by agriculture. According to her farms provide a wide range of market goods, which include production of food, raw materials for food production, industrial raw materials, manufacturing of products for self-supply and internal trade (including production of own fodder) or renewable sources of energy (Gołębiewska, 2011) . There is no doubt that food production is the basis of human existence in the world. However, we should note that the demand for food will keep increasing due to the fact that the population keeps growing. As Kagan indicates, there are two basic possibilities of increasing the quantity of produced food. One of them is the process of extending the areas of plant cultivation for human consumption and fodder for animals. The second possibility is based on increasing outlays and modifying technologies of conducting plant production while using current area of cultivated land (Kagan, 2011) . It can be stated that on
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OBJECTIVE AND RESEARCH METHODS
The aim of the study is to draw attention to the problem of formation of externalities in agriculture and to provide environmental programs for regulating externalities arising as a result of agricultural activities.
The pursued objective was carried out using the literature and information contained in the report on the implementation of the RDP 2007-2013. The work is a theoretical consideration and its meaningful part is based on a review of the literature indicating the importance of concepts such as externalities, public goods implemented in the context of pro-environmental solutions Common Agricultural Policy. The results are presented in a descriptive and graphic form.
EXTERNALITIES IN AGRICULTURE
The notion of the externality was defi ned in 1890 for the fi rst time in Alfred Marshall's work entitled Principles of Economics (Marshall, 1820) . He diff erentiated two groups of phenomena that have impact on an enterprise activity. The fi rst ones included these, which took place inside (internal economies), whereas the other ones contained external stimuli that have impact on organization's activity (external economies). These events, which occurred inside an enterprise did not cause any great problem to classify, estimate to measure their impact and signifi cance on its activity, as they were successively recorded as exogenous factors. However, external factors, despite their visible and frequently obvious impact on the situation of the enterprise, were hard to estimate, as they did not take any form, which could be taken as assets or liabilities of the enterprise. Blaug commented on such factors, both positive and negative, which were diffi cult to estimate and had impact on the activity of one entity, resulting from the activity of another one. He described these externalities in the following manner: "Benefi ts, i.e. positive external economies or losses, i.e. negative external economies, occur always when a function of a given enterprise includes a variable, which is not an outlay of a factor in a physical sense, but rather a result of activity of the other enterprises" (Blaug, 1996) . It can be noted that the authors highlight the role of not only external factors, but also those coming from the outside of the enterprise, frequently having a great signifi cance in functioning of a unit.
An important problem related to the occurrence of externalities is their fi nancing. Stiglitz indicates the matter of reimbursements related to an impact of the considered eff ects. He recognizes that an externality occurs when a given person or a company undertakes actions, which have an impact on a situation of other persons or companies and they are not compensated with an adequate payment in one or the other direction (Stiglitz, 2004) . While assuming the occurrence of positive and negative externalities, we can consider two situations. Firstly, a situation when the enterprise A has an impact on the enterprise B in an adverse eff ect, namely in a manner, which has a negative impact on its activity and has no refl ection in market transactions 1 . The relation of a poultry farm with agri-tourism company can constitute an example here. Farm (A) has a negative impact on tourists resting in a neighbouring agri-tourism company (B) by emitting unpleasant odour, which is the eff ect of poultry production. The result of such an activity can be a decrease of interest of tourists in the off er of the entity B, which in fact means reduction of economic eff ectiveness of the enterprise. Therefore, a question arises, if entity A should in any way compensate entity B for any adverse eff ects caused by its activity.
We can also consider a reverse situation, namely the one, in which enterprises act to their benefi t and make no transactions between each other. Enterprises concentrated on a small area, mentioned by Marshall, can constitute an example here. We can also ask a question, if an enterprise acting to the benefi t of the others should receive compensations for this.
Externalities occur in each sector of the economy, also in agriculture. However, it should be noted that the role of non-market products off ered by agriculture keeps growing, in particular the ones, which are called public goods in the theory of economics. Daniłowska describes the fact that agriculture provides such type of goods defi ning that "agriculture, by its close relations with nature, is perceived as a potential source of numerous public goods" (Daniłowska, 2014) . Daniłowska also highlights that supplying public goods is not a responsibility of the state, but various entities stating that "it should be highlighted that public goods should not be associated with goods supplied by the state or a certain community. They can be delivered by entities of diff erent character, also completely private ones, provided that the condition of no rivalry in consumption is fulfi lled" (Daniłowska, 2014) . Agriculture can be included in this defi nition, as it has an impact on numerous public goods such as landscape features, soil and inland water quality, abundance of natural fl ora and fauna, level of noise or air pollution (odours) on rural areas and many others.
The fact should also be noted that public goods generated or aff ected by agriculture often occur next to its basic function (food production), about which Hagedorn and Adamowicz convince. According to them "manufacturing of given products in agricultural enterprises by farmers generates a number of externalities, which fi nd no expression in market transactions. Therefore, agriculture manufactures products of non-commodity character, apart from products on the market, which have no market value and price, as they have the character of public goods. These externalities of agricultural management can have an undesired character for the environment, which has a place in the case of environmental contamination caused by farming due to intensive use of fertilizers or irrational waste (slurry) management. The feature of multi-functionality of agriculture on all levels, which is commonly present, is considered as tightening of production expressed in mutual existence (manufacturing) of goods and non-commodity products in the character of private goods and public goods" (Adamowicz, 2005; Hagedorn, 2003) .
On the aforementioned grounds it can be stated that farmers often have a signifi cant impact on public (environmental) goods by their activity, whose consumer is the society. Provided at the same time that these goods constitute signifi cant elements of activities of other entities (e.g. fresh air, landscape -for agri-tourism companies, or quality of groundwater for entities using them), then agriculture with impact on natural environment and the level of public goods off ered for the society affects activity of these entities in the form of externalities. We can mention the occurrence of environmental externalities in relation to agriculture -society, as there are no direct market transactions between entities.
Moreover, it should be highlighted that in this case the carrier of externality is a defi nite element of the ecosystem, which in this case is mainly soil. As Baum, Przezbórska-Skobiej, Brelik note: "despite the fact that the earth is a nationwide heritage, in the case of agriculture, we deal with public goods produced on private land. A part of benefi ts resulting from activity of a farmer is transferred to third persons without any compensation. These are the so-called eff ects of management" (Baum and Śleszyński, 2009; Brelik, 2010; Przezbór-ska-Skobiej, 2014) . Are farmers entitled to a compensation for externalities of their activity, which take a form of public goods?
Maciejczak presents a specifi c character of public goods in the context of the phenomenon of externalities. He claims that public goods is an extreme case of an externality from the point of view of the institutional economics. He explains that they invoke -according to a standard defi nition of an externality -discrepancy between costs and benefi ts generated by private persons and a society. He claims that all their benefi ts are of external character in the context of public goods, namely these goods are not used by customers, but all consumers. In the case of externalities they can be liquidated or strengthened by adequate indication of taxes and subsidies. It can be made on the basis of the topic of Coase (positive externalities) or the Pigou tax (negative externalities). Maciejczak also highlights that it is related to the fact that both positive and negative externalities cause ineff ectiveness of resource allocations in the sense of Pareto and they are used as the argument for intervention of the state as the cause of market mechanism failure (Fiedor, 2002; Maciejczak, 2009) .
Nowadays environmental externalities that occur in the form of public goods off ered by agriculture are covered in some sense by state intervention. It takes a form of various types of programmes, whose objective is to encourage farmers to undertake pro-ecological activities in their enterprises, which should lead to an increase of positive and eliminate negative externalities. These are the main activities resulting from the politics conducted within the framework of the Common Agricultural Policy. The basic type of activity within the second pillar of the CAP are the agri-environmental programmes. www.jard.edu.pl
AGRI-ENVIRONMENTAL PROGRAMME VERSUS EXTERNALITIES IN AGRICULTURE
The increase in intensifi cation of agricultural production lies at the basis of environmental risk on rural areas, as it has been mentioned earlier. According to Niewęgłowska, increasing the area of cropland related to liquidation of grassland, as well as changing of natural and half-natural meadows and pastures to intensive ones, has an impact on reducing the number of places being a sanctuary for rare species of fl ora and faunawhich undoubtedly constitute common goods and they are positively received by the society (Niewęgłowska, 2005) . However, there are activities within the framework of the Mutual Agricultural Policy, whose main task is to prevent negative impact of agriculture on natural environment. The Polish Agri-Environmental Programme is one of such activities. Gonda-Sorczyńska persuades about the necessity of implementing pro-environmental activities. According to her it is necessary to undertake activities aiming at eff ective elimination or weakening of unfavourable aspects of human activities in the environment. The Polish Agri-Environmental Programme has been indicated by her as an example of such activities (Gonda-Soroczyńska, 2007) .
As Kucharska highlights, the main assumption for realization of the agri-environmental activity has been to limit intensifi cation of agricultural production to the benefi t of extensive management. The author claims that promotion of such changes was related to preservation of natural values of rural areas, reduction of negative impact of agriculture on environment and maximising its positive impact on biological diversity and landscape of rural areas (Kucharska, 2010) . Jaskulki talks about supporting natural environment and the necessity of modifying management in the direction of sustainable management. According to him the agri-environmental programme has become the basic instrument to support agricultural production according to the requirements of environmental protection. Its objective is to stimulate sustainable development and to preserve biological diversity. He also claims that agri-environmental activities promote actions aiming at maintaining natural values of rural landscape, biological diversity of habitats and systems of environmentally-friendly agriculture (Jaskulski, 2009; Liro, 2003) . Environmental values, whose preservation or improvement should be invoked by activities within the framework of the agri-environmental programmes, often create elements of public goods such as natural fl ora and fauna of rural areas, landscape, and biodiversity.
Pawlewicz and Bórawski also describe defi nite objectives of the agri-environmental programme activity. According to them a considered form of national interventionism is focused on fi nancial support for farmers, who by changing a manner of functioning of a farm, reduce negative impact on the natural environment of rural areas. The authors see a special role of AE packages in restoring values or maintaining a condition of valuable habitats used for agriculture and preserving biological diversity on rural areas, promoting sustainable management system, appropriate soil utilisation and water protection, protecting endangered local species of farm animals and local species of cultivated plants (Pawlewicz and Bórawski, 2013) .
As Gotkiewicz, Mickiewicz, Koszykowska claim agricultural producers can invoke improvement of environmental quality and preservation of natural values of rural areas thanks to agri-environmental programmes. They also stress the fact that improvement of environmental values is a result of the obligation of farmers to apply agricultural practices, which are a bit more than ordinary good agricultural practices used on a farm. The authors also drew attention to an important issue from the point of view of public goods generated by agriculture. They claim that the programme concerns mutual and timeless values, enables environmental protection and therefore, it is worth participating in (Gotkiewicz We can state on the basis of Figure 1 that the greatest amount of fi nancial funds related to realization of the AE packages for Zachodniopomorskie, Wielkopolskie and Warmińsko-Mazurskie or Lubelskie voivodeships (the total of 3668.09 mln PLN). The AE programmes were the most popular in Łódzkie, Opolskie, Śląskie, Małopolskie and Świętokrzyskie voivodeships (the total of 1037.32 mln PLN). We can see signifi cant differences in the absorption of funds in regional terms. In an extreme case, ie. between the West Pomeranian voivodeship, where most payments were implemented (1,174.14 million PLN) and the Silesian where completed their minimum (118.45 million PLN), the diff erence amounted to more than a billion PLN. This was due to, Agri-environmental payments made for the amount of about 1.7 mln PLN. The number of supported area, resulting from the decisions issued to grant agri-environmental payment, amounted to 174. The length of buff er zones amounted of 579 444 mb (linear meters) and therefore, the length ratio of buff er zones covered with support within the framework of the package 9 was realised in about 89%. Variant 9.2. Maintaining 5-meters of buff er zones has been the most popular within the package -about 53% of the amount of payments made within the package. Płatności rolno-środowiskowe o wartości 1,7 mln zł. Płatnościami rolno-środowiskowymi, jak wynika z wydanych decyzji, objęto 174 ha. Długość strefy buforowej określono na 579 444 mb (metry bieżące) a zatem stosunek długości stref buforowych objętych wsparciem w ramach pakietu 9 został zrealizowany w około 89%. Wariant 9.2. Utrzymanie pięciometrowych miedz śródpolnych był najbardziej popularny i przypadło na niego około 53% kwot płatności dostępnych w tym pakiecie.
Source: own elaboration prepared on the basis of: The report…, 2014, p. 64-65. Źrodło: opracowanie własne na podstawie The report…, 2014, s. 64-65. among others, to a considerable diff erence in surface regions, diff erent number of farms in the voivodeships, but it seems that the main reason was the activity of farmers in obtaining these funds. As Gotkiewicz, Mickiewicz, Koszykowska indicate, the agri-environmental programme initiates a new approach to the way of realizing nature protection in our country. According to them these activities not only enable the wildlife protection services, but also farmers to undertake tasks aiming at preservation of places with high natural values. These active forms of nature protection have a chance to penetrate the whole country, without limitation to protected areas -national parks or sanctuaries (Gotkiewicz et al., 2009) .
CONCLUSION
Occurring of (positive and negative) externalities in agriculture still remains a very diffi cult topic. This diffi culty means not only discovering externalities themselves, but also measuring their impact on the society. Searching for cause-and-eff ect relationships, as well as their impacts, in the situation when these element are included in accounts, is a diffi cult ask. The elements are diffi cult to measure and sometimes uncountable, which is a frequent phenomenon for calculations related to environmental elements. However, it should be noted that agriculture is the "producer" of such eff ects thanks to its direct impact on the natural environment. As regards positive eff ects, they are socially desirable and all activities related to them are positively received by the society. External costs, namely negative eff ects of impact on the society require, however, corrective actions, often in the form of interventionism of the state.
One of the elements levelling these negative environmental eff ects is the agri-environmental programme. In its assumptions, it is not a programme, whose aim is only to mitigate negative and strengthen positive externalities in agriculture, but it has a indirect infl uence on them. When farmers decide to realize this programme, they actually make a choice between reducing intensity of management in exchange for it, they receive adequate compensation or continue intensive production and have no reimbursement. When farmers join this programme (this is a voluntary programme), they declare to manage in the manner specifi ed in the guidelines for implementing a specifi c AE package. These are actions aiming at improvement of natural environment, which has a direct impact on the level of public goods, on which agriculture has its infl uence.
Farmers who own land have a direct impact on the environment (eg soil, landscape, air, groundwater and surface), e.g. through fertilization, chemical protection of plants and other agricultural practices. Excessive intensifi cation of these activities can lead to environmental degradation at various levels. Damage caused in this way also applies to a range of environmental public goods. In this issue many questions are raised. Should farmers who use in their operations (production), environmental resources (as a factor of production) be required to take care to preserve its quality, if they manage a private land? As considered in this context, property rights? If so, who and to what extent should be responsible for the environment? Is only the manufacturer who has to reconcile ecological and economic goals? Should society participate in the costs to maintain the desired quality of the environment and the farmers should be assisted in "providing" public goods?
The amounts dedicated to implement agri-environmental activities -about 8,700 mln PLN in the years 2004-2014 can constitute the evidence that protection of nature and also environmental public goods on the rural areas has been gaining greater and greater signifi cance.
The agricultural sector is a very interesting area in the context of the discussed phenomena, ie. public goods, externalities, implemented CAP instruments.
Relationships that occur in the relationship farmer (farm) -Environment (level of environmental public goods consumed by the public) and located somewhere in the middle of state intervention, create a lot of topics for discussion. At this point, a highly interdisciplinary issue arises since what we are dealing with concerns both social, and environmental and economic areas.
